Introduction
Orbital extraocular extension of choroidal melanoma is very rare with small lesions. We report a rare case of small choroidal melanoma revealed by a compressive optic neuropathy, which was caused by a large extrascleral extension.
rescein angiography showed an optic disc edema ( Fig. 1 a, b) . Left eye examination was unremarkable. The patient was diagnosed with unilateral optic neuritis and received intravenous and oral corticosteroids which were tapered off. Visual acuity at the end of treatment was 20/20 in the right eye. There was no optic disc edema left on fundus examination and the patient's only complaint was a unilateral scotoma ( Fig. 1 c) . Magnetic resonance imaging (MRI) (performed as part of the optic neuritis investigations) showed a right juxtapapillary extraocular mass which was enhanced after gadolinium injection ( Fig. 1 d, e) . On ocular color Doppler ultrasound, the extraocular mass was acoustically hollow and vascularized, its dimensions were 7.8 × 3.8 mm, and a small intraocular component of the mass was noticed ( Fig. 2 a) . Compressive optic neuropathy was diagnosed but systemic evaluation for inflammatory, infectious, and neoplastic disease were unrevealing. Due to the high suspicion for primary ocular malignancy because of the mass on orbital MRI, the patient was seen at the ocular oncology clinic 6 months after the initial visual loss. There had been an increase in the size of the lesion on the ultrasonographic follow-up ( Fig. 2 a, b) , and fundus examination of the right Initial workup in the diagnosis of unilateral optic neuritis. a Multicolor imaging using the Heidelberg Spectralis showing a right optic disc edema (in brown); a nasal orange and green juxtapapillary lesion can be seen. The optic disc edema appears pigmented due to false colors with the Heidelberg Spectralis imaging device (in reality the only pigmentation seen on fundus examination is in the area of the nasal lesion). Left eye examination is unremarkable. b Fluorescein angiography showing the optic disc edema and the filling of a serous nasal retinal detachment (also seen on the corresponding OCT). Multiple pinpoints are seen in the nasal area adjacent to the optic disc. c Visual fields showing superior nasal quadrantanopia and arcuate scotoma.
eye showed a pigmented juxtapapillary choroidal mass with orange pigment on the surface which was not present on initial examination ( Fig. 2 c) . Visual acuity was still 20/20. The diagnosis of a small juxtapapillary choroidal melanoma with a large extrascleral extension was made. Treatment consisted of enucleation followed by prophylactic external beam radiotherapy of the right orbit at a dose of 54 Gy in 1.8 Gy fractions (30 fractions). The irradiation volume covered the entire orbit sparing the eyelids. The radiation technique used was volumetric arc therapy radiation. On histopathological examination, the tumor was a mixed-cell type choroidal melanoma (spindle and epithelioid) T4eN0M0, stage IIIC according to the 2010 AJCC 7th TNM classification [1] ( Fig. 2 d-h ). The size of the extraocular nodule was 13 × 5 mm. Cytogenetic analysis by array comparative genomic hybridization (array-CGH) showed monosomy 3 and a normal chromosome 8. The patient developed liver metastases 10 months after enucleation. MRI was in favor of liver miliary, therefore, an exploratory laparoscopy was performed. Multiple small pigmented liver nodules (at least 8) were found during the procedure, with diameters between 1 and 5 mm ( Fig. 3 a, b ). Histological analysis confirmed the diagnosis of liver metastasis from choroidal melanoma ( Fig. 3 c) . Array-CGH performed on the metastatic liver nodule showed the same genomic profile as the primary ocular tumor, the only difference being an additional loss of chromosomes 15 and 18. Metastatic disease progressed under chemotherapy (intravenous fotemustine) with an increase in the size of liver nodules on MRI scans and the appearance of new metastases located in the vertebrae, the sternum, and the left breast. Death occurred 7 months after the diagnosis of the metastases.
Discussion
Choroidal melanoma is the most common primary intraocular malignancy in adults. It usually presents at about 60 years of age. The diagnosis is made based on the clinical and ultrasonographic features of the choroidal mass. Documented tumor growth is a highly suggestive criterion for a malignant tumor. In most cases, choroidal melanomas are confined within the scleral envelope. Extraocular extension is present at the time of diagnosis in only 3-5.8% of the patients with uveal melanoma [2] [3] [4] . It is more common in medium or large size tumors and in tumors located in the ciliary body, at the site of vortex veins and in the juxtapapillary area. In a series of patients treated by primary enucleation (therefore having medium to large size choroidal melanomas), 14.6% had extraocular tumor extension [5] . In most cases, the extraocular extension had occurred through the natural channels of the sclera (aqueous channels, ciliary arteries, vortex veins, and ciliary nerves). Extension along the optic nerve is less frequent as it represents only 0.8% of the cases [5] . According to Lindegaard et al. [6, 7] , optic nerve invasion may occur in a neurotropic subtype of uveal melanomas. It has been suggested that in some cases of small tumors with large extraocular extension, tumor cells may have originated from melanocytes which are normally present in the emissary channels along arteries, veins, and nerves [8] . Erosion of the sclera is a very unusual route of extraocular extension which may occur after intraocular surgery [5] .
Cytogenetic analysis has become important in choroidal melanoma in order to estimate the risk for metastatic disease and therefore patient prognosis. Monosomy 3 and chromosome 8q gain in the primary tumor have been associated with an increased risk for metastasis [9] . Extraocular spread has also been showed to be correlated with monosomy 3 and with metastatic death [5] , but it can occur with tumors which do not harbor the cytogenetic features associated with an increased risk for metastases. For example, in the case of a small choroidal melanoma with a large extrascleral extension, cytogenetic analysis showed no monosomy 3 or 8q gain [10] . In our patient, chromosome 3 monosomy was found on the primary tumor and metastatic disease occurred 10 months after enucleation.
We report on an unusual case of small choroidal melanoma revealed by a misdiagnosed compressive optic neuropathy due to a large extraocular extension. The tumor was initially overlooked because the initial diagnosis was optic neuritis, and systemic evaluation focused on potential inflammatory and infectious causes, hence the diagnostic delay of 6 months. A case similar to ours with sudden visual loss due to optic disc swelling has been re- ported in 1999 [11] . In our patient, the intraocular tumor was initially overlooked because of the large extraocular extension; therefore, it is important that all patients with orbital tumors undergo fundus examination which may in some cases reveal the nature of the orbital mass. The intraocular tumor may also have been overlooked because of false colors on the initial multicolor imaging of the fundus. Indeed, an orange and green juxtapapillary lesion was already present on the initial image of the optic disc but it was not interpreted as a possible choroidal tumor ( Fig. 1 a) . Fluorescein angiography showed pinpoints in this area, but no relation was established between the orange lesion on multicolor imaging and the pinpoints, possibly because clinicians focused on the optic disc edema and the large extraocular mass. False colors make multicolor imaging more operator dependent than color fundus photographs and they may be a cause of misdiagnosis [12, 13] . The choice of the treatment modality for choroidal melanoma depends on the size and location of the tumor. Primary enucleation is indicated for large tumors (largest basal diameter >16 mm and/or tumor thickness >10 mm), whereas globe-sparing treatments are possible for smaller tumors [3] . There is no consensus on the treatment of small choroidal melanomas with a large extraocular extension. Mutilating therapies have been described in the past, like enucleation with partial orbital exenteration through a lateral orbitotomy, followed by postoperative radiation therapy [8] . Currently, if the extraocular nodule is small and anterior, a globe-sparing treatment based on irradiation can be performed in most cases, with no adverse effect on survival and recurrence rates [3] . If the extrascleral nodule is posterior, enucleation followed by adjuvant orbital radiation therapy can be performed in order to reduce the risk of orbital recurrence [14] . A conservative therapeutic approach has been decided in the case of a small choroidal melanoma with a large posterior extrascleral extension. The approach consisted of the excision of the extraocular nodule followed by proton beam irradiation of the intraocular tumor and orbital tissues at the site of the excised nodule [10] . In our case, there was a large posterior nodule adjacent to the optic nerve, making any attempt to remove the nodule difficult. Thus, treatment consisted of enucleation followed by adjuvant orbital irradiation. After the removal of the globe, there was no visible residual pigment in the orbit. Histological analysis of the enucleated globe showed a dual extraocular growth pattern: in part, peripapillary (along posterior ciliary arteries or nerves) but also into the optic nerve sheaths. The presence of several nodules between the du- ral sac and the nerve justify the primary enucleation because it would not have been possible to resect that part of the tumor without damaging the nerve. On histology, the largest nodules are likely to cause the disk edema. Primary orbital radiotherapy without performing the enucleation was not a treatment option. If the eye had been left in place, higher radiation doses would have been necessary to control the melanoma. There would have been too many ocular complications at such high doses (and secondary enucleation would have been inevitable). Primary enucleation allowed the entire removal of the entire tumor and was therefore the safest option when followed by adjuvant orbital external beam radiotherapy.
In our patient, both the occurrence of an extrascleral extension and the rapidly evolving metastases are likely related to the aggressive cytogenetic features of the tumor. According to the TNM classification of ciliary body and choroidal melanomas, the category of anatomic extent of the tumor was T4eN0M0 because of the extraocular extension with a diameter larger than 5 mm (stage IIIC) [1, 4] . Group IIIC is the highest category, with only 26% survival at 5 years (10% at 10 years and 0% at 15 years). This fits with the early clinical metastases in the case reported here.
